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Abstract 


The Iribe Juanulloeae has traditionally consisted of nine genera of rarely collected, epiphylir .shrubs and small trees: 
Juanulloa , Marked, Schultesia nth ils, Trianaea , Dyssochroma , Hawkesiopiw ton , Ralumardiana, Eetozoma, and Merintho- 
podium. Here we present the results of a cladistic study of the relationships of the species of these genera and prov ide 
a conspectus of the genera as we define them. The number of genera in our treatment is reduced to six: f)\ssochroma, 
JuantUloa , Marked, Merinthopodium , Sch idles iarUhus, and Trianaea. Included in the key and conspectus is the genus 
Solandra , which at present is treated as a separate tribe, Solandreae. We also discuss the groupings on the tree and 
point out areas lor future research in this group. A key to the genera is provided and for each genus a list of component 
taxa and their distributions is also given. Many of these genera have previously been illusi rated, but illustrations arc 
provided for some of the previously unillustrated taxa or for taxa where illustrations are difficult to find. 


I lie Solaiiaceae are an economically important, 
cosmopolitan family with over 2500 species that 
have traditionally been divided into two subfami¬ 
lies. I lie Cestroideae, including petunias, the oes¬ 
trums and their relatives, have non-com pressed, of¬ 
ten prismatic seeds and tropane alkaloids. The 
Solanoideae, which contain the large majority of the 
species in the family, include Solanum and its rel¬ 
atives that have compressed seeds and steroidal al¬ 
kaloids. This traditional classification has recently 
been challenged by cladistic analyses using chlo- 
roplast and nuclear DNA data sets, and the family 
can now he divided into approximately seven mono- 
phyletic groups (see Olmstead et al., in press). 

The tribe Juanulloeae, first described by Hun¬ 
ziker (1977), is placed in the subfamily Solanoide- 
ae in both the traditional and phylogenetic systems: 
its members share flat, discoidal seeds and curved 
embryos with Other* ill that subfamilv. The tribe as 

defined by I lunziker (1977, 1979) is delimited by 
a combination of habit, anther, and seed characters 
and consists of nine genera: Dyssochroma Miers, 
Ectozoma Miers, Hawkesiophyton Hunz., Juanulloa 
Ruiz & Pav6n, Merinihopodium Donn. Sm.. Markea 
Rich., Rahowardiana D’Arcy, Sc hul lesion thus 
Hunz., and Trianaea Planch. & Linden. The Juan¬ 
il 11 oeae are thought to be closely related to the ge¬ 
nus Solandra Swartz, the only member of the So- 


landreae, Trianaea was previously considered a 
member of the Solandreae (Hunziker, 1979; Ber- 
nardello & Hunziker, 1987), but was transferred to 
the Juanulloeae (Hunziker & Bemardello, 1989) 
owing to its ex-endospermous seeds and almost 
straight embryos with oblique, accumbent cotyle¬ 
dons. Solandra differs from the members of the 
Juanulloeae in its incumbent rather than accum- 
bent cotyledons and its partially inferior ovary 

(D’Arcy, 1973 [1974]). Miers (1857) allied Solan¬ 
dra . Juanulloa , Markea , Sarcophysa Miers iJuan¬ 
ulloa speciosa (Miers) Dunal), and Dyssochroma as 
the Solandreae, which he considered to be closely 
related to the shrubby neotropical genus Brunfelsia 
L. Brunfelsia is now considered to be related cither 
to Salpiglossis L. and its relatives (Hunziker, 1979) 
or to Petunia L. (Olmstead et al., in press). In the 
recent molecular phylogeny of the family Juanul- 
loinae and Solandrinae are united in the tribe Juan- 
ullocae (see Olmstead et al., in press). The general 
habit and morphological similarities of the Juan- 
ulloeae and Solandra have long been recognized 
and we have thus included Solandra in this anal¬ 
ysis. 

The genera of the Juanulloeae (here referred to 
in the broad sense, including Solandra ) are all neo¬ 
tropical, epiphytic trees and shrubs. Many of the 
species are myrmecophilous, especially in the ge- 


1 We thank M . Nee. W. G. IVArcy, R. G. Olmstead, and L Freire de Carvalho for helpful discussions about the 
biology and taxonomy of Solanaceae; M. G. Bovini in Rio de Janeiro and T. Num-z in Omto for invaluable field 
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and US for loans and permission to sample pollen from specimens in their care; and the SEM and Photographic Units 

at the Natural History Museum for technical assistance. 
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Figure I. Markea formic arum Hammer. Specimen illustrating the swollen ant-inhabited stem-bases (Nee 30923 , 


nus Markea , where two Amazonian species are as¬ 
sociated with particular species of ants (Ducke, 
1915: M . camponoti Ducke associated with 
Lamponatus femora t us (F.) and M. formic arum 
Datum, with Azteca sp.). Species oi Hawkewophyton 
(here treated as congeneric with Markea) are often 
associated with various species of ants (i )ucke. 
1922), and seedlings of M. panamense Standi, pro¬ 
duce enlarged basal s ems even in the absence of 
ants (Garwood, pers. comm.). The swollen tuber¬ 
like stems and roots seen in these species (Fig. 1) 
are often hollow and are probably used by ants for 


nests and storage. In some ant plants, a mutualistic 
relationship exists between the insect and the plant, 
with high percentages of both carbon and nitrogen 
being derived from ant respiration and debris de¬ 
position (Treseder et al., 1995). 

Some members of the Juanulloeae are fed upon 
by the larvae of the bhomiinae I Lepidoptera: Nytn- 
pl alidae i, specialist herbivores of the family Sola- 
nacaeae. Solandra, Schultesianthus, Markea , Juan- 
ulloa, ami Merinthopodium are fed upon by larvae 
of the genera Olyras, Eutresis , and Melinaea (tribe 
Melinaeini), which are all high flying canopy dwell- 
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Figure 2. —A. Juamilloa mexicana (Schlkll.) Micrs 

cult. Royal Botanic Gardens, Kew. scale bar = 1.5 cm.— 

jf W t 

B. Solandra maxima Sess* 1 & Mocifio, cultivated. Univer¬ 
sity of Texas, Austin, TX, originally collected at Las Tux- 
llas. Veracruz, Mexico (photo J. Mallet), scale bar = 4 cm. 


Figure 3. —A. Merinthopodium neuranlhum (Henisl.) 

Donn. Sm., fallen (lower posl-anthesis; note tin* broadly 
campanil late shape (Monteverde, Costa Rica), scale bar = 
2 cm.— B. Trianaea spe< i>>$a ( Drake) Soler., Knapp et dL 
<f l2L oia—Zamora road, Kcuailor, st ale bur — 2 cm. 


ers (for a complete listing of the host plant rela¬ 
tionships of these butterflies sec Drummond & 
Brown, 1987). The young larvae make character¬ 
istic “C'-shaped damage in the leaves, but have 
rarely been reared and are difficult to collect from 
the forest canopy. 

In common with many other tropical epiphytes 
the leaves of species in the group tend to be thick 
and leathery, and the branches flexible with pliable 
bark. Flower shape in the Juanulloeae varies con¬ 
siderably from the long, red or bright orange, pre¬ 
sumably hummingbird-pollinated, flowers oil Mar¬ 
ked coccinea Rich, and most of the species of 
Juanulloa (Fig. 2AI to the greenish, open campan- 
ulate flowers of the species of Trianaea (Fig. 3B), 
Merinthopodium (Fig. 3A), and Dyssochroma , which 
are bat-pollinated (Voss et al., 1980). In every case, 
apart from Markea panamensis , however, the Bow¬ 
ers are sympetalous and have relatively long corolla 
tubes. Fruits of members of the Juanulloeae are 
generally fleshy to leathery berries, with some vari¬ 
ation in the thickness nj the berry wall. Genera of 


the tribe have been traditionally delimited (Hun- 
ziker, 1977, 1979) using combinations of the fol¬ 
lowing characters: insertion of the anthers on the 
filaments, filament insertion on the corolla tube, 
and corolla aestivation. Characters and their states 


are discussed more fully in Materials and Methods. 

Few collections are known for most of the species 
and this makes the assessment of characters diffi- 
eult since the extent of variability is not known. 
Woody tropical epiphytes are difficult to collect as 
they often grow high in the canopy and flower only 
rarely. Many of tire species of the Juanulloeae are 
known only from flowering material, and thus de¬ 
cisions based on fruit characters tend to be rather 
ad hoc at best. Vi ith few specimens available it is 
nearly impossible to assess variability in charac¬ 
ters, and a tendency to overdivide at the generic 
lev el is apparent and understandable. 

Recent applications of molecular systematics 
have been extremely useful in providing broad 
frameworks for directing future study. However, at 
present, the limited range of tax a that has been 
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Table 1. Taxa used in the cladistic analysis. Names 

w 

in parentheses are those used in Persson et al. (1994). 

A ieandra physalodes (L.) Gaertner 
Atropa belladonna L. 

Lycium cestroides Sehltdl. 

Dyssochroma longipes (Sendtner) Miers 
Dyssochroma viridiflora (Sims) Miers 
Juanulloa ferruginea Cuatrecasas 
Juanulloa globifera (S. Knapp & D’Arey) S. Knapp (Ra- 
howardiana globifera ) 

Juanulloa membranacea Rusby 
Juanulloa mexicana (Sehltdl.) Miers 
Juanulloa ochracea 1 Cuatrecasas 
Juanulloa parasitica Ruiz & Pavdn 
Juanulloa parviflora (Ducke) Cuatrecasas 

Juanulloa pavonii (Miers) Benth. & Hook. (Ectozoma pa - 
vonii) 

Juanulloa speciosa (Miers) Dunal 
Juanulloa verrucosa (Rusby) Hunz. 

Juanulloa wardiana (I)’Arcy) S. Knapp (Rahowardiuna 
wardiana) 

Markea camponoti Ducke 
Markea coccinea Rich. 

Markea costanensis Steverm. 

* 

Markea formicarum Ducke 

Markea panamensis Standi. (Hawkesiophyton panamense) 
Markea sessiliflora Ducke 

Markea ulei (Dammer) Cuatr. (Haukesiophyton ulei ) 
Markea lopezii Hunz. 

Markea aff. lopezii 

Merinlhopodium neuranthurn (Hemsl.) Donn. Sm. 
Merinthopodium pendulum (Cuatr. i Hunz. 

Schultesianthus coriaceus (Kuntze) Hunz. 

Schultesianthus emsbianus (D’Arcy) S, Knapp (Markea 
crosbiana ) 

Schultesianthus dudleyi Bernardello & Hunz. 
Schultesianthus leucanthus (Donn. Sm.) Hunz. 
Schultesianthus megalandrus (Dunal) Hunz. 
Schultesianthus odoriferus I Cuatr.) Hunz. 

Schultes ant bus uniflorus (f.undell) S. Knapp (Markea 
uniflora)' * —■ 

Schultesianthus venosus (Standi. & C. V. Morton) S. 

Knapp (Markea venosa ) 

Solandra brachycalyx Kuntze 
Solandra boliviano Britton 

Trianaea brevijres (Cuatr. I S. Knapp I Trianaea speetabilis 
var. brevipes) 

Trianaea naeka S. Knapp (Trianaea sp. 1) 

Trianaea neovisae Romero-Castafieda 
Trianaea nobilis Planch. & Linden 
Trianaea speciosa (Drake) Soler. 

Trianaea sp. nov. (Trianaea sp. 4> 


sampled makes direct comparison of these results 
to those from morphological studies difficult. The 
sampling of morphological characters is often more 
complete in any given group, especially at the fam¬ 


ily level, and thus relationships are more resolved, 
i his is certainly true for this analysis of the juan- 
ulloeae. The molecular analyses of Solanaceae un- 

w 

dertaken to date have indicated a close relationship 
among Juanulloa , Dyssochroma , Hawkesioph yton 
(— Markea ), and Solandra (Olmstead & Palmer, 
1992; Olmstead & Sweere, 1994; Olmstead et al., 
in press). However, in those analyses only four spe¬ 
cies were sampled, thus somewhat limiting their 
usefulness at resolving relationships among genera 
or in i letermining whether or not the genera as pres¬ 
ently defined are monophyletic. 

This paper presents a cladistic analysis of the 
Juanulloeae based on macro- and inicromorp ho log¬ 
ical characters. It extends an earlier analysis that 
emphasized palynological characters (Persson et 
al., 1994) and provides a conspectus of the genera 
and species. 

Materials and Methods 

Taxa used in rite cladistic analysis are listed in 
Table 1. By using species as terminal taxa we 
hoped to test the monophyly of genera in the group 
as presently defined. Nomenclatural changes ne¬ 
cessitated by i he results of this study were made in 
Knapp (1995), and the new combinations are used 
here. The names used in Persson et al. (1994) did 
tJ °l !' ii f 1 i these nomenclatural changes and thus 
are slightly different. Names in parentheses in Ta¬ 
ble 1 are those used in Persson et al. (1994) when 
a new com hi nation is used here. Morphological 
characters were assessed using herbarium speci¬ 
mens from BM, CUVC, F, JAUM, K, MO, NY, and 
QCNE, and voucher soecimens are cited in the ap¬ 
pendix. Palynological characters were assessed as 
described in Persson et al. (1994>, and pollen slides 
have been deposited in the collections at BM. 

The cladistic analyses were performed using the 
computer program Hennig86 (Farris, 1988) using 
the mhennig* option for the initial selection of most 
parsimonious trees, then 66* for finding equally 
paisimomous trees. These options are recommend¬ 
ed foi use with large data sets where exhaustive 
iteration can be prohibitively time-consuming for 
finding shortest trees (Farris, 1988), and have been 
shown to be as good as the ie option in many test 
data sets (Platnick, 1989). The ensemble consisten¬ 
cy index (Cl) is a measure of homoplasy in the data 
set with respect to the fit of characters to the tree. 
When the it of a character is perfect with no par¬ 
allelism or reversal i then the consistency index 
equals 1. I he ensemble retention index (HI) is the 
fraction of apparent synapomorphy in a character 
that is retained as synapomorphy on the tree (Far- 
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ris, 1989). Trees were also constructed using 
NONA (Goloboff, 1993) to confirm the actual ver¬ 
sus potential groupings on the tree, as NONA and 
Hennig86 treat zero length branches (potential 
groupings) in a different way. The following com¬ 
mands, as recommended by Goloboff (1993), were 
used: hold 100, hold/20, and mult *50. 

Successive approximation weighting (.xs w option in 
Hennig86) was used to assess the reliability of fit of 
characters to the most parsimonious tree. The fitting 
function in the MS-DOS program Pee Wee (Goloboff, 
1993) was also used to assess character reliability. 

w 

Character weighting, when applied to the fit of char- 
acters, emphasizes those characters that best fit the 
initial tree topology. Successive weighting allows the 
characters to judge themselves in terms of their reli¬ 
ability: i.e., their best fit to the solution supported by 
all the data (Carpenter, 1994). Best fit is judged by 
the shortest tree (Karris et aL, 1970), the shortest tree 
for the weighted data in terms oi tree length (Farris, 
1969), or the “heaviest” tree when calculated as a 
function of character weights (Golohofl* 1993). Char¬ 
acters that are more homoplasious are less reliable 
and are thus downweighted in these analyses. Suc¬ 
cessive weighting iHennig86, xs w option) uses the 
rescaled consistency index (re) of I arris (1989) as the 
weighting function of each character it is calculated 
as the product of ensemble RI (retention index) times 
ensemble Cl I consistency index) and scaled between 
0 and 10. 1 roloboff (1993) calculates weights as the 
extra number or steps per character such that the 
weight — K/K + ESi, where ESi is the extra steps per 
character and K is the concavity constant (in our anal¬ 
yses set at K = 3). 

Tlie characters were coded to be unordered, thus 
minimizing ad hoc weighting or polarity before anal¬ 
ysis. In this analysis we used 43 taxa and 38 char¬ 
acter?; (Table 2). Three taxa were selected as out¬ 
groups (see Tables 1 and 3), Nicandra physalodes , 
Atropa belladonna , and Lydian cestraides, represent¬ 
ing a range of putative sister taxa for the JuanuHoeae. 
Choosing a range of outgroups (Watrous & Wheeler, 
1961) has been thought to increase the likelihood of 
obtaining an accurately rooted tree. Recent work, 
however (Nixon & Carpenter, 1993), has shown that 
multiple outgroups perform no better at “polarizing” 
ingroup nodes, but that multiple outgroups might im¬ 
prove inference. One difference in this data set from 
that used in Persson et id. (1994) is the omission of 
Mandragora as one of the outgroups for the analysis. 

* Hnistead and Palmer (1992) had originally identified 
Mandragora and Solandra as sister taxa using chlo- 
roplast DNA restriction site mapping. More recent 
work has revealed that Mandragora is an isolated tax¬ 
on of uncertain affinity, possessing many autoapomor- 


Table 2. Characters used 

the JuanuHoeae. 


in the cladistic analysis of 

■m 


0. Habit shrubs 0, herbs I, epiphytes 2. 

1. Peltate glandular trichomes on leaf surfaces absent 0, 
present 1. 

2. Inflorescence of solitary flowers 1. few flowers 0, many 
flowers 2. 


3. Inflorescence axis condensed 0, elongate 1. 

4. Calyx lobes shorter than the enrol la tube 0. equal to 
the corolla tube 1. 

5. Calyx texture at anthesis membranous 0, coriaceous 1. 

# W ' 

6. Calyx lobes acute 0. acuminate I. long-acuminate 2* 
rounded 3. 

7. Mowers radially symmetric 0, zygomorphic 1. 

8. Corolla aestivation overlapping 0, valvate 1. 

9. 1 lower shape narrow tube 1, saberform 2, open 0. 
cam pat ml ale 3. 

10. Corolla col or green/white 0, purple-purplish green I, 
red. orange, or yellow 2. 

11. Filaments straight 0, declinate 1. 

12. Filament tube absent 0, present 1. 

13. filament base glabrous 0, pubescent 1. 

14. filament base pubescence dense 0, sparse 1. 

15. filaments inserted in anther hasallv 0, dorsallv I. 

w T m 

ventrally 2. 

16. Anthers included in the corolla tube l, at mouth of 
corolla tube 0, exserted 2. 


17. Anthers dehiscing separately 0, confluently I. 

18. 1 )vary superior 0, partially inferior 1 . 

19. )vary ± conical 0, narrowly beaked 1. 

2(>. Fruit pericarp membranous 0, coriaceous 1. 

21 . Seeds reniform 0, rectangular 1 . 

22. Cells in center of testa square (), elongate 1. 

23. lateral cell walls straight 0, sinuate 1. 

24. Dried seed color faJe brown 10, dark brown I. orange 2. 

25. i ndigested seed surface pitted 0, smooth I. 

26. Spiny supratectal processes absent (), present I. 

27. Colpi extending nearly to the fwles O. relatively short I. 

28. Pollen without (Jbisch liodies 0. covered with Uhisch 
bodies 1. 



Colpi with continuous margins 0. lalongate ajM-rtures I. 
Exine around apertures thickened 0. not thickened 1. 
Tectum continuous 0, not continuous 1. 

Beak-like margo apertures absent ft, present 1. 
Colpus border not thickened 0, thickened 1. 

Outline in equatorial view spherical 0, oblate 1. 
t Outline in polar view obtuse, convex 0, acute, straight 




Nexine same thickness as the sexine 0, nexine thicker 
than the sexine 1. 


pines, both molecular (Olmstead & Sweere, 199V; 

' 'lmsteae, pens, comm.) and morphological. 

The data matrix is presented in Table 3. Most of 
the characters are self-explanatory; those peculiar 
to the JuanuHoeae are described in detail here and 

the palynological characters were discussed in 
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Table 3. Data matrix used for the analysis of the Juanulloeae. 



Nicandra 

Atropa 

Lycium cestroides 
Solandra brach ycal v.v 
Solandra bolivia na 
A /arkea sessil(flora 
Markea cost cine ns is 
Markea coccinea 
Markea formicarum 
Markea camponoti 
Markea lopezii 
Markea aff. lopezii 
it /a rkea pane m ens is 
Markea ulei 

Merinthopodium neurantham 
Merint h opodi a m pendulum 
Schultesianthus uniform 
Schultesianthus venosus 
Scbultesianth us crosbian us 
Schultesianth us megala ndrus 
Sch id tesianth us leucanth us 
Sch id t esia n th us odor (ferns 
Sc halt esia nth us coriaceus 
Sch ultesianth us dudle vi 

J 

J ua n u l loa pa vo n i i 
Juanulloa tvardiana 
Jua n u ll oa glob if era 
Jua n u ll oa sf)ecios a 
Juanulloa ochracea 
Juanulloa parasitica 
Jua nuLloa ferrugi nea 
Jua nu lloa mem b ra n acea 
Ju a mil loa t >errucosa 
Juanulloa parviflora 
Juanulloa mexicana 
Dyssochroma longipes 
Dvssochroma viridiflora 
Trianaea speciosa 
THanaea brevipes 
Tri a naea neovisae 
Trianaea nobitis 
Trianaea naeka 
Trianaea sp4 


1000100000000070200000001001001000100 
1000000000110101000000000000000000100 
0000000001100101200000000000001100100 
2010010000210070001010001000001000000 
201001000011007000101???7701001000000 
2000012000000100100001102001101100100 
20000120000001001000077?7701101100110 
2000012002200100000001102001010100110 
2000012000000100100001102001010100110 
2000012000000100100001102001010100110 
2011001000200100100077?7?711001000000 
20100010001001001000????????????????? 
2000000000000071110011102001000010110 
2000000002000101010011102001000010110 
2001000013000111200010010100000001100 
20010100130001072000??????Q1010100110 
211001010000010070001?7???01101100100 
211001010000010010001??7??01101100100 
2110010100100110000010001001101100100 
2100010100010110000010010101100000000 
2100010100010110000010010101100000000 
2100010100010110000017?7??01100000000 
2100010100010110000010010101100000000 
2100C1010001011000001?????01100000000 
2000110000001101100011000001001000001 
2020110001200071110101010001011000001 
2 02 0110 0 011000 ? 111 q|l 0 ??????????????? ? 
2010010001200101100010000000000001110 
2000010001000101100000000000000001110 
2001010001200101100000001001001000001 
2001010001200101000000001001000000000 
20010000012001011000??????01001000101 
2001000001000101100070001001001000101 
20010100010001011000????????????????? 
2000010001200101100000001001001000001 
20101110130001001000??????00000100100 

20101110130001002000????7700000100100 
2001110013000112200010000000001100100 
2010110000000112200010000001001000110 
200011001300011220001???????????????? 
2001110013000112200010000000001000110 

20111100130001022000??? ???00000000100 
2010110007000? 7??000????*^ 


Persson et al. i 1994). Minute, peltate, glandular tri- 
chotnes (character 1} on ihe leav r es of Schultesian- 
thas were first described by Bemardello and Hun- 
ziker (1991) and are either present or absent on 
both leaf surfaces. These trichomes are sunken into 


small pits in the mesophyll so that the ca. 24 cell 
head is at about the same level as the foliar surface. 
The trichomes appear as minute reddish dots to the 
naked eye and are usually, but not always, more 
abundant on the abaxial leaf surface. Corolla aes- 



i.IpnH, 7,7,1 ? n 13 f h !i L WO vT,f y P 1 rS,m , 0ni0US clat, °S rams from lhe Hennig86 a„alysis. The tree shown here is 

states ifi sh u P ro l u f;r d b y N0N A - an(l *° ,l "; consensus tree. The characters are discussed in the text, and character 

:: : 7 ^7 , r ■■*»* «• ' h ° of the cladogram: stippled marks indicate reversals 

anil parallelisms ((homoplasy) and solid marks non-homoplastic synapomurphies. 
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tivation l character 8) has been coded as either 
overlapping or valvate. The exact arrangement ol 
overlapping corolla lobes in bud is sometimes dif¬ 
ficult to determine from herbarium specimens and 
occasionally varies in a species or genus. Corolla 
ontogeny has not shed any light on the relative pie* 
siomorphy or apomorphy of such differing aestiva¬ 
tion patterns in the Acanthaceae (Scotland et al., 
1994). Thus, should this character be used in sub¬ 
sequent analyses oi the Juanulloeae, it should be 
unordered and unweighted. 

Results and Discussion 

In the analysis of the genera of the Juanulloeae, 
two trees of length = 129, C! — 35, and KI = 71 
were found by Hennig86 (see Fig. 4), and one of 
these two trees was also found by NONA. If only 
A icandra is used as the outgroup, Hennig86 finds 
three trees, again of length 129, one of which is 
identical to the strict consensus tree. The two trees 
found by Hennig86 using all three outgroup taxa 
differ only in the resolution of Schultesianthus , with 
tree 2 being over-resolved owing to character state 
assignment from missing data. Tree 1 is identical 
to that found by NONA, which does not attempt to 
resolve nodes with missing data. In the NONA 
analysis, 15 of 50 replications were of length 129, 
indicating this is probably the shortest tree. 

Using successive approximation weighting in 
Hennig86 character weights stabilized after four it¬ 
erations, giving 444 trees of L = 280, Cl — 67, 
and HI = 88. Reading all 444 trees back onto the 
unweighted data set gave trees of length 135 or 
136, which is longer than the most parsimonious 
trees by 6 or 7 steps. Using the alternative weight¬ 
ing system oi Golobofi (1993) we obtained one tree 
of length — 130 (not shown), one step longer than 
our most parsimonious tree generated using un¬ 
weighted data. This tree differs in the positions of 
the three anomalous species of Juanulloa (see be¬ 
low) and in the order of branching in the Trianaea 
clade. 

The stabilized weights from the successive ap¬ 
proximation weighting analysis are presented in Ta¬ 
ble 4. Weights of 10 imply perfect fit to the tree, 
while weights of 0 (and lower numbers in the 
Pee Wee analysis) imply the character is of poorer 
fit. 1 >f the characters with weights of 10 in the Hen- 
nigS6 analysis, two (character 12, presence of a 
ilament tube, and character 26, presence on pollen 
o:t spiny supratectal processes! are uninformative 
(autapomorphic) and do not contribute to group for¬ 
mation on the tree. ; >nly nine other characters had 
weights of 10, while the rest had low weights of 5 


Table 4. Stabilized character weights from Hennig86 
successive approximation analysis and weights (character 
fit) from Pee Wee analysis (see text for explanation). 


Character 

Character 

Character 

weight 

weight 

number 

Hennig86 

Pee Wee 

0 

10 

10 

1 

10 

10 

2 

3 

4.2 

3 

0 

4.2 

4 

1 

4.2 

5 

0 

4.2 

6 

5 

7.5 

Jr 

i 

10 

10 

8 

10 

10 

9 

5 

4.2 

10 

0 

2.5 

11 

2 

6 

12 

10 


13 

1 

5 

14 

2 

5 

15 

2 

4.2 

16 

1 

3 

17 

3 

7.5 

18 

10 

10 

19 

10 

10 

20 

1 

5 

21 

4 

7.5 

22 

10 

10 

23 

1 

6 

24 

2 

5 

25 

3 

*7 ft 

/.5 

26 

10 


27 

1 

5 

28 

4 

7.5 

29 

1 

6 

30 

0 

3.3 

31 

0 

3.3 

32 

10 

10 

33 

2 

7.5 

34 

1 

5 

35 

0 

6 

36 

10 

10 


to 0, indicating the data set has a great deal of 
homoplasy and very low support. Of the characters 
traditiomdly used to define genera in the Juanul¬ 
loeae (see Hunziker, 1977, 1979), corolla aestiva¬ 
tion (character 8 in our analysis) and floral sym¬ 
metry (character 7) perform better, while other 
characters, such as the insertion of the filament on 
the anther (character 15), are less consistent on our 
tree. Micro morphological characters such as the 
minute glandular trichomes characteristic of Schul¬ 
tesianthus (character 1, see below), the relative 
thicknesses of sexine and nexine layers in pollen 
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(character 36), and some pollen apert ure characters 
(character 32) are a good fit to the tree and are 
uselul in resolving relationships in this group. 

s our main clades are identified in the Juanul¬ 
loeae. The tribe is defined relative to the outgroups 
by its epiphytic habit (character 0), and the pres¬ 
ence of anthers included in the mouth of the corol la 
tube (character 16, reversed several times in the 
group). The first clade, comprising species of Juan- 
ulloa, is sister group to the rest ol the tribe (see 
Fig. 4). The members of this clade share synapo- 
morphies in characters 3 (elongate inflorescence— 
reversed in J. wardiana, J. globifera, J. pavonii , 
and J. mexicana ), 9 (narrow tubular flowers), and 
36 (pollen with the nexine thicker than the sexine). 
Juanulloa pavonii + (J. wardiana + J. globifera) 
share a large suite of characters, many of which are 
shared with other taxa in the tribe (i.e., homopla- 
sious): these include calyx lobes equal in length to 
the corolla tube (character 4) and pale brown, reni- 
form seeds (characters 21 and 24). Juanulloa war¬ 
diana and J. globifera have been segregated as the 
genus Rahowardiana (I Arey, 1973 [1974]; Knapp 
& D’Arcy, 1993), but the results of this analysis 
indicate their relationships lie with Juanulloa, and 
perhaps they are deserving of subgeneric recogni¬ 
tion. Tin ree species of Juanulloa are in an anoma¬ 
lous position on the tree: J. speciosa , ./. ochracea, 
and J. parviflora. Juanulloa parvijlora is known 
only from the type, which bears a single flower, and 
thus many of the characters used in this analysis 
had to be scored as missing. Missing data can affect 
placement of taxa and resolution of trees and 
should therefore be viewed with caution i Platnick 
et al., 1991). Juanulloa speciosa and J. ochracea 
>hare a distinctive pollen type (see Persson et al., 
1994 1 and pollen characters contribute largely to 
their position in the Trianaea (see below) clade. We 
do not have confidence in this placement, and thus 
have elected to keep these three species in Juan¬ 
ulloa pending further investigation. Juanulloa spe¬ 
ciosa was originally described as the genus Sarco- 
physa by Miers (1857), arid is morphologically 
somewhat isolated in the genus. The relationship of 
these taxa to the rest of Juanulloa is a subject that 
would !>ear investigation using molecular tech¬ 
niques. 

The second main clade consists of Markea lopezii 
and a related, undescribed taxon, the species of 
Solandra treated in this analysis and the genus 
Schultesianthus. This clade is united by the pos¬ 
session of solitary flowers (character 2, reversed in 
part of Schultesianthus) and basifixed anthers (char¬ 
acter 15, in parallel with several other taxa in the 
tribe). Markea lopezii and its undescribed relative 


are both known only from flowering specimens, and 
thus the matrix has many missing entries. Markea 
lopezii lias anomalous pollen in the group, with 
prominent spiny supratectal processes (Persson et 
al., 1994), and its relationships need to he inves¬ 
tigated further. Not all species of Solandra were 
included in this analysis, but these results indicate 
that it along with M. lopezii and M. aff. lopezii are 
the sister group to Schultesianthus and thus should 
be included in the tribe; However, cpDNA results 
(Olmstead et al., in press), using only four taxa of 
the group (Solandra, Markea , Dyssochroma , and 
Juanulloa), indicate that Solandra is the sister 
group of the rest of the Juanulloeae. Since no spe¬ 
cies ol Schultesianthus were sampled in the cpDNA 
studies, this potential conflict remains to he solved. 
Many of the species of Schultesianthus were first 
described as Solandra (see Conspectus) owing to 
their close morphological similarity, and the species 
now recognized as Schultesianthus were thought to 
be intermediate between Markea and Solandra by 

D’Arcy (1973 [1974]). 

All the species of Schultesianthus share a num¬ 
ber of synapomorphies, two of which (character 1, 
peltate glandular trie homes and character 7, zygo- 
niorphie flowers) are found nowhere else on the 
tree. The genus also has two pollen synapomor¬ 
phies: character 28, copious Ubisch bodies, and 
character 31, a discontinuous tectum (Persson et 
ah, 1994). Schultesianthus venosus. S. uni floras , and 
5. croshianus differ from the rest of the genus as 
traditionally defined (see Bemardello & Hunziker, 
1991) in their flowers with non-declinate stamens 
and style, but share all other synapomorphies of the 
group (see also Conspectus and D’Arcy, 1973 
[ 19741 1 . I hese species are known from very few 
collections. 

Phe genus Markea comprises the third main 
clade, united by the possession of pale tan ( char¬ 
acter 24) and rectangular seeds (character 21) with 
elongate testal cells (character 22) (see Fig. 4). The 
species M. panamensis and M. ulei have been sep¬ 
arated as the genus Hawkesiophyton (Hunziker. 
1977) and are probably worthy of subgeneric status. 
A species not treated in this analysis (it is known 
only from the type, which consists of a single poorly 
preserved flower), M. sturmii < luatr., is superficially 
similar to M . ulei and should be examined more 
closely. The peculiar seed type seen in Markea is 
perhaps related to ant dispersal, as most of the spe¬ 
cies in this group are associated with ants in vari¬ 
ous ways (see above and Ducke, 1915). Many ant- 
dispersed seeds bear huge elaiosomes (oil or fat 
bodies) that make them attractive to ants (see ref¬ 
erences in Willson, 1983). This is apparently not 
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l igurt* 5. SEM ol seeds of Marked coccinea Rich. 
(Brazil, krukoff 6531. BM).—A. Whole seed, scale bar — 
27RjjL.ru. —B. (.lose-up of teetal surface, scale bar = 34.5 
pan. 


the case in Markea (see Fig. 5), but fresh material 
must be examined to determine this for certain. In 
the genus Datum , the elaiosome often drops off 
when plants are dried and mounted on herbarium 
sheets (see Persson et ah. in press). The seeds of 
Markea seem to have a fine reticulum of sticky 
threads on top of the testa (see Fig. 5B), which may 
make them stick to ants, thus causing them to be 
deposited in ant gardens. 

The fourth clade in the tribe is that containing 
the genera Merinthopodium y Dyssochrotna , anti Tri- 
anaea. Three species of Juanulloa are also present 
in this clade, hut as discussed above, are probably 
not correctly placed here. The clade (minus the 
species of Juanulloa i) is united by synapomorphies 
in characters 8 (valvate aestivation, reversed in 
some species of Trianaea ), 9 (campanulate flowers), 
and 16 (filaments cxscrted from the corolla tube). 
In general members of this clade all possess large, 
campanulate, greenish or greenish purple flowers 


i -m e Fig. 3) that are pollinated by bats (Vogel, 1958; 
Cuatrecasas, 1959; Baker, 1973; Voss et al., 1980). 
Voss et al, (1980), studying Merinthopodium neu- 
ranthum (Hemsl.) Donn. Sm. at Finca Im Selva, 
Costa Rica, postulated that it was adapted lor pol¬ 
lination by traplining bats, as the flowers fell early 
in the night, were borne singly, and were odorless. 
Like many of the other species of the Juanulloeae 
these plants are only rarely collected, but in addi¬ 
tion to this, each sheet often consists only of a sin¬ 
gle flower, making dissection undesirable and in¬ 
compatible with the preservation ol the specimen 
(this has also been noted as a problem in the study 
of Solandra; see Bemardello & i lunziker. 19871. 
The distinctive filament base morphology men¬ 
tioned in the generic description is not visible in 
pressed specimens, but is likely to occur in all spe¬ 
cies of Trianaea . ()vary structure, a character that 
would separate Trianaea (with a 4-5-carpellate, 8— 
10-loculate ovary) from Merinthopodium and Dys - 
sochronm (with bicarpellate, 4-loculate ovaries), 
can only rarely be assessed even with fruiting spec¬ 
imens. 

We show r ed |Persson et al., 1994 1 that the twelve 
po lien types in the tribe did not cut across the 
boundaries of the main clades. However, although 
they sene effectively for the pin poses of identifi¬ 
cation, pa ly no logical characters alone provided lit¬ 
tle resolution of relationships among the taxa. The 
inclusion, of palynological characters in the present 
analysis increases the number of character states 
that can be sampled from the relatively few speci¬ 
mens that are available for many of the species. It 
contributes to the resolution of relationships and 
may also sene to identify functionally correlated 

syndromes of characters, such as those found in 
bat-pollinated species. 

This analysis clearly highlights some of the prob¬ 
lems with the characters used to identify and rec¬ 
ognize the genera o the Juanulloeae. As previously 
defined, the genera were not monophyletic although 
many of the characters used in their definition are 
phylogenetically informative. The relationships oi 
the monophyletic groups we have recognized in this 
study have not been fully resolved. The weak sup¬ 
port for tlie basal clades in our tree indicates that 
more work is needed at this level w r ithin the tribe. 
Many of the genera have never been adequately 
monographed, and field-based studies will prove 
essential for the ultimate resolution of phylogenetic 
relationships in the group as additional characters 
that may prove useful are likely to be found in liv¬ 
ing plants. 1 he extension of molecular systematics 
to a more comprehensive sample of the species may 
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also help to resolve many ot the remaining uncer¬ 
tainties. 


Conspectus of the Juanulloeae 
(including Solandra) 

This generic conspectus is designed to allow the 
reader to identify herbarium specimens and, to 
some extent, living plants. For each genus a de¬ 
scription, a list of the species, and references to 
published monographs or illustrations are provided. 
The species not included in the dadistic analysis 
are indicated with asterisks. Synonyms are listed 
after each accepted name. Direct ions for furt her in¬ 
vestigation and work in progress are discussed for 
each genus. 

la. Corolla limb broadly campanil late, greenish or 
yellow, more than 5 cm long. 

2a. Corolla yellow sometimes with purplish 
streaks in the throat I bluish in S. boliviano). 
usually greater than 13 cm long, the stamens 
declinate; ovary somewhat inferior 6. Solandra 

■ip 

2b. Corolla greenish or greenish purple, usually 
less than 13 cm long, the stamens regular; 
ovary completely superior. 

3a. Corolla vernation imbricate (occasion¬ 
ally valvate); anthers ventrifixed; fila¬ 
ments conspicuously geniculate at the 
base, covering the nectary; ovary 8-10- 

locular __ 7. Trianaea 

3b. Corolla vernation valvate; anthers either 
basifixed or dorsifixed; filaments not 
conspicuously geniculate; ovary bilocu¬ 
lar. 

4a. Anthers basifixed; inflorescences 
consisting of a single flower; SE 
Brazil in Atlantic forest_ 

.—... 1. Dy ssochronm 

4b. Anthers dorsifixed; inflorescences 
of 1-many flowers, with long and 
flexible axes; Central and N South 
America ... 4. Merinthopodium 

lb. Corolla limb tubular to narrowly rampanulate, 
not broadly campanulas and bell-shaped, vari¬ 
ous!) colored, cream to bri ghl orange, usually 
less than 5 cm long. 

5a. Flowers sygomorphic, at least somewhat (dif¬ 
ficult to see iu pressed specimens of some 
species}, cream fading yellowish, sweellv 
fragrant; calyx thick and coriaceous, drying 
somewhat woody; leaves with minute peltate 
glandular trichomes on both surfaces; stems 
pubescent in new growth ... 5. Schultesninthus 

5b. Flowers regular, orange, cream or greenish, 
not fragrant; calyx various, but not drying 
woody; leaves lacking minute peltate glan¬ 
dular trichomes; sterns glabrous or pubes¬ 
cent. 

6a. Anthers basifixed; corolla funnelform or 
iufuntlibulirorrn. usually yellowish or 

w w 

greenish (bright orange-red and nearly 
saiverlorm in M. roccinea ), the lube and 
lobes membranous in texture; fruit thin- 



F 


J. 


6. Dyssochroma liridt flora (Sims) Miers (Sims 
. Curtis’s Botanical Magazine 45: I. 16 


walled, the seeds elongate, pale or or¬ 
ange 3. Markea 

6b. Anthers dorsifixed; corolla narrowly tu- 

m 

bular (in J. fmronii the tube \er\ short), 
white, orange or reddish, the tube and 

lobes thick and fleshy in texture; fruit 

w 

not thin-walled as above, otten some¬ 
what woodv, the seeds reniform, usual I v 

v *r 

dark brown 2. Juanulloa 



1. Dyssochroma M iers, Ann. Mag. Nat. Hist. ser. 

2, 4: 250. 1849. TYPE: Dys 

ra (Sims) Miers (basionym: .S 

Sims, 1818). Figure 6. 

Epiphytic shrubs or small trees, occasionally ter- 
restrial; stems pendulous, the bark thin, flexible 
and exfoliating, drying a dark, reddish brown. 
I.eaw - elliptic, 5-12 X 2.5-5 cm, coriaceous, gla¬ 
brous. Inflorescence terminal, a highly modified 
cyme, congested, often consisting of a single flower. 
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glabrous. Buds elliptic, the corolla aestivation val- 
vate. Pedicels glabrous. Flowers with the calyx di¬ 
vided nearly to the base, the lobes 3-4 cm long, 
triangular, acuminate at the tips, coriaceous, gla¬ 
brous; corolla greenish or greenish purple, broadly 
flaring to campanulate, the tube 5—6 cm long, the 
lobes 1—2.5 cm long, at anthesis strongly reflexed; 
filaments adnate to the corolla tube in the lower VS, 
exserted or included, 7—9 cm long, glabrous along 
their whole length; anthers basihxed, 1—1.5 cm 
long; pollen 3-colporate with long colpi and uneven 
reticulate ornamentation; ovary superior, glabrous; 
style glabrous, 8-10 cm long, the stigma clavate. 
Fruit and seeds not known. 2 spp., SE Brazilian 

rainforests. 

List of species. Dyssochroma longipes (Sendtn.) 
Miers, Brazil (Marked longipes (Sendtn. I Cuatr., So¬ 
la ndra longipes Sendtn.); D. viridiflora (Sims) 
Miers, Brazil ( Dyssochroma albidoflavum Lemaire, 
Marked peckoliorum Gilg, M. viridiflora (Sims) 
Ducke, Solandra viridiflora Sims). 

Dyssochroma may be congeneric with Trianaea , 
but since so few specimens of these plants are 
known and nothing is known about the fruits or 
seeds, we have maintained it as distinct pending 
further investigation. The pollen is identical to most 
species of Trianaea but differs from that of T. spe - 
ciosa in that the reticulate ornamentation is discon¬ 
tinuous, so that areas close to the poles lack muri 
see Persson et al., 1994). 

The two described species of Dyssochroma are 
in fact only different stages of floral development 
(L. F. de Carvalho, pers. comm. I, with the included 
anthers of D. longipes occurring at earlier stages of 
flowering, while the exserted anthers of D . viridiflo¬ 
ra are often seen on flowers found on the forest floor 
post-flowering. Future studies being carried out at 
the Jardim Botanieo de Rio de laneiro will clarify 
thi s situation. 

2. juanulloa Kuiz Si Pavdn, Prodr. FI. Peruv. 27, 
t. 4. 1794. TYPE: Juanulloa parasitica Ruiz 
& Pav6n. Figures 2A, 7. 

Ectozoma Miers, Ann. Mag. Nat. Hist. ser. 2, 3: 166. 

1849. TYPE: Ectozoma pavonii Miers. 
htureria Sehlechtendahl, l.irmaea 8: 513. 1833. TYPE: 
Laureria mexicana Schltdl. 

Portaea Tenure. Atti 7a. Ad um. Sc. Ital. 902, t. 1846. 

TYPE: Portaea aurantiaca Tenore. 

Rah owardiana 1 t’Arcy, Ann. Missouri Bot. Card. 60: 670. 
1973 [pub). 1974]. TYPE: Rahowardiana wardiana 
IT Any. 

Sarcophysa Miers. Ann. Mag. Hist. ser. 2, 4: 190. 1849. 

TYPE: Sarcophysa speciosa Miers. 
l lloa Pers.. Syn. PI. I: 128. 1805. TYPE: Juanulloa par¬ 
asitica Ruiz & Pavdn, 


Epiphytic shrubs or small trees, the stems often 
hanging and pendulous from the canopy, 1-20 m; 
hark of stems loose and exfoliating when dry, often 
reddish or reddish brown. Leaves elliptic, ovate or 
obovate, 6—30 X 5—9 cm, usually petiolate (sessile 
in J. verrucosa ), membranous or coriaceous, gla¬ 
brous or pubescent, the trichomes uniseriate, sim¬ 
ple or more often branched. Inflorescence terminal 
or lateral, a variously modified cyme, occasionally 
somewhat raceme-like, olten many times branched, 

dr 

the peduncle often very long and pendulous, usu¬ 
ally many flowered (lri—50) but occasionally re¬ 
duced to 1-2 flowers ij. speciosa ), glabrous or pu¬ 
bescent, the trichomes uniseriate, simple or 
branched, buds elongate, usually exserted from tlie 
calyx tube, corolla aestivation quincuncial or im¬ 
bricate. Flowers with the calyx lobed nearly to the 
base or unlobed and inflated {J. speciosa ), usually 
somewhat fleshy and bright colored, VS to equal to 
the length of the corolla tube; corolla fleshy, fun- 
nelform to narrowly tubular, 1-9 cm long, red, or¬ 
ange, or cream with reddish or purple markings, 
the tube either flaring at the apex ( J . pavonii . J . 
ferruginea) or more commonly slightly constricted, 
the lobes minute and rounded or equal in length to 
the tube (J. pavonii , J . ferrugine a); filaments in¬ 
serted near the base or ca. VS way along the tube, 
densely pubescent with uniseriate trichomes at the 
point of insertion; anthers included in the corolla 
tube at anthesis, very variable in size, dorsiiixed; 
pollen 3-colporate, either with long, narrow colpi 
and scabrate-rugulate ornamentation or with short, 
broad colpi and a scabrate-perforate ornamentation; 
ovary ovoid to conical or beaked (/. wardiana , J. 
globifera ), glabrous; style glabrous, — equal to the 
filaments, usually somewhat longer at anthesis, the 
stigma capitate to somew T hat clavate, bilobed. Fruit 
green hern, ovoid to conical, usually within the 
accrescent calyx, 1—3 cm long (in J. wardiana and 
J. globifera seeds are borne in the ovary beak, hut 
mature fruits are unknown); seeds reniform, quite 
large, 2—7 X 1.5—3 mm, dark brown or reddish 
brown. 11 spp., Mexico to Bolivia. 

Literature. Hunziker & Subils (1991). 

List of species. Juanulloa f erruginea Cuatr., Co¬ 
lombia to Peru; J. globifera (S. Knapp & D’Arcy) 
S. Knapp, NW Colombia (Rahowardiana globifera 
S. Knapp Si IfArcy); J . membranacea Rusby, Bo¬ 
livia (j. pedunculata Rusby); J . mexicana (Schle- 
chtendahl) Miers, Mexico and Central America to 
N Colombia (J. aurantiaca Otto & Dietr., J . bicolor 
( Reason, J. elliptica Dunal, J. hookeriana Miers, J . 
panamensis Miens, J. sargii Donn. Sm., Laureria 
mexicana Sehlechtendahl, Markea tomentosa Lun- 
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Figure 7. Juanuiloa pa von i i (Miers) Benth. & Hook, as Ectozoma Pavonni (plate 48 from Miers, J. 1857. Illustrations 
of South American Plants). 


dell, Portaea aurantiaca Tenore); J. ochracea 
Cuatr., Colombia to Peru; J. parasitica Ruiz & Pa- 
\6n, Ecuador, Pem, and Brazil (Ulloa parasitica 
(Ruiz & Pavdn) Pers.); J. parviflora (Ducke) Cuatr., 
Brazil, near Manaus (known only from the type) 
(Markea parviflora Ducke); J . pavonii (Miers) 
Benth. & Hook., W Ecuador and NW Peru (Ecto¬ 
zoma pavonii Miers, Markea pavonii (Miers) D’Ar- 
cy); J. speciosa (Miers) Dunal. Colombia and Er- 
uador (Sarcophysa speciosa Miers); J. verrucosa 
(Rusby) Hum., Bolivia ( Markea verrucosa Rusbyl; 


/. wardiana (D'Arcy) S. Knapp, Panama (Raho- 
ivardiana wardiana \ 1 Arcy). 

The flowers of most of the species of Juanuiloa 
conform to the classic hummingbird pollination 
syndrome: they are tubular, brightly colored and 
very thick and fleshy (Fig. 2A). However, J. pavonii 
(Fig. 7) and J.ferruginea (and also perhaps to some 
extent J. parviflora ) have quite different flowers, 
which are greenish, with shorter tubes and some- 
what reflexed lobes. These perhaps represent a dif¬ 
ferent pollination syndrome. 
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Figure 8. Markea coccinea Rich, (plate 45 from Miers, J. 1857. Illustrations of South American Plants) 


The very condensed globular inflorescence oi 
Juanulloa wardiana and J, globifera is unique in 
the tribe, and in the family Solanaceae (illustrations 
can be seen in Knapp & D’Arcy, 1993). In these 
species the calyx as well as the corolla is brightly 
colored and quite showy. These flowers are appar¬ 
ently visited by hummingbirds, and produce copi¬ 
ous nectar. 

There are two types of pollen found in this genus 
(Persson et al., 1994). In Juanulloa speciosa and J. 
ochracea the pollen is 3-colporate with long, narrow 
colpi and scabrate/rugulate exine ornamentation. In 


the rest of the genus the pollen is 3-colporate with 

dmrt, broad colpi and a seabrate/perforate exine 
ornamentation. 

3. Markea Rich., Actes Soc. Nat. Hist. Paris 1: 

107. 1792. i \ PY: Markea coccinea Rich. Fig¬ 
ure 8. 

Hau 'kesiophyto n Hunz.. Kuitziana 10: 39. 1979. TYPE: 
Hawkesiophyton [hi name rise (Standi.) Hunz. (basio- 
nym Markea panamerisis Standi.). 

Lamarkea Pers., Synopsis 1:218. 1805. TYPE: himarkea 
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coccinea (Rich.) Pers. (hasionym Marked coccinea 
Rich.). 

Epiphytic shrubs or small trees, occasionally 
growing on the forest floor in cloud forest. Leaves 
elliptic to ovate, 5-25(-40) X 2.5-10(-20) cm, co¬ 
riaceous or membranous, glabrous or pubescent, 
the trichomes simple and uniseriate, multicellular. 
Inflorescence a variously modified cyme, sometimes 
superficially raceme-like, branched or simple, gla¬ 
brous to minutely pubescent, ± sessile (M. sessili- 
flora ), to home on an elongate peduncle (M. coc¬ 
cinea) y 1-25 cm long, bearing 1-10 flowers at a 
time, but with many scars, data on specimen labels 
indicating that only one flower opens at a time. 
Buds elongate, corolla aestivation imbricate or 
cochlear. Pedicels glabrous or pubescent. Flowers 
with the calyx lobed nearly to the base, the lobes 
long-triangular, 0.8—3 cm long, often w r ith distinc¬ 
tively colored venation and long-acuminate tips, 
glabrous or pubescent; corolla bright orange (M. 
coccinea ) or more often greenish purple or cream 
colored, salverfonn (M. coccinea ) to lunnelform, the 
tube 1-7 cm long, the lobes 0.5—1.2 cm long, 
rounded and the margins occasionally somewhat la- 
ciniate, not redexed at anthesis, glabrous or pubes¬ 
cent with simple, uni seriate trichomes on the ex¬ 
terior surfaces; filaments adnate to and included in 
the corolla tube, ± equal in length to the corolla 
tube or ca. Vi its length, pubescent at the point of 
insertion; anthers basifixed, elongate, ca. 2 mm (M. 
ulei , M. panamensis) to ca. 1 cm (M. sessiliflora , M. 
camponoti) long, longitudinally dehiscent; pollen 
3-colporate, ornamentation and apertures varying; 
ovary superior, glabrous; style usually equal in 
length with the filaments, or longer and held at the 
mouth of the corolla tube, the stigma clavate. Fruit 
an ellipsoid berry, 1-2 X ca. 1 cm, green when 
ripe, the apex somewhat beaked from the persistent 
style base, the pericai a thin and papery when dry, 
in herbarium specimens often almost translucent, 
held within the ac crescent calyx; seeds many, long 
rectangular, 2-5 X ca. 0.5 mm, usually bright or¬ 
ange. 9 spp., Panama to S Peru. 

List of species. Marked camponoti 1 >ucke, upper 
Amazon basin; M. coccinea Rich., upper Amazon 
basin to the Guianas (Lamarckea coccinea Pers.); 
M. costanensis Steyerm., Venezuela, Cordillera de 
la Costa; M. formicarum Dammer, Amazon basin, 
on white sand; M. fongiflora M iers, Trinidad (this 
may in fact be an older name for the taxon herein 
referred to as M. camponoti^ but the species has not 
been recollected in Trinidad since the type speci¬ 
men, which has a single. badly damaged flower); 
M. panamensis Standi., ! 'anarna and adjacent Co¬ 


lombia (Hawkesiophvton panamense (Standi.) 
Hunz., M. dimorpha C. V. Morton); M. sessiliflora 
Ducke, N Amazon basin, Guianas, Roraima plateau 
(M. porphyrobaphes Sand with, M. reticulata Stey- 
ertn. & Macguire); *M. sturmii Cuatr., (Colombia; 
M. ulei (Dammer) Cuatr., upper Amazon basin (Ec- 
tozoma ulei Dammer, Hawkesiophyton klugii Hunz., 
H. ulei (Dammer) Hunz.). 

Markea as here defined is composed of two main 
clades, one consisting of the small greenish-flow¬ 
ered taxa previously treated as the genus Hawke - 
siophyton , M. ulei and M. panamense , which per¬ 
haps deserve sectional or subgeneric rank. Markea 
sturmii , not treated in the cladistic analysis, is 

if 

somewhat intermediate between the small-flowered 
clade and the following. The other clade consists 
of: five taxa, again divided into two clear groups: 
one with short inflorescences and flowers drying 
dark on the herbarium sheet (M. sessiliflora , M. cos¬ 
tanensis) and the other consisting of mainly Ama¬ 
zonian species with long-acuminate calyx lobes 
with distinctive venation and usually elongate in¬ 
florescences. 

The three types of pollen found in this genus 
(Persson et al., 1994) correlate closely with these 
groups. All are 3-colporate but they differ in exine 
sculpturing and aperture type. In M. ulei and M. 
panamensis the col pi ar e long and narrow and the 
apertures distinctly beaked. Short colpi occur in 
the M. camponoti type, where the ornamentation is 
baculate and in the M. sessiliflora type, where it is 
microreticulate to scabrate. 

The genus Markea is in dire need of a field- 
based monograph. 


4. Merintliopadium Donn. Sm., Bot. Gaz. 23: 11. 
1897. TYPE: Merinthopodium neu rant hum 

(Hemsl.) Donn. Sin. (hasionym: Markea neu - 
rant ha Hemsl.). Figures 3 A, 9. 



Epiphytic shrubs or small trees, 1—10 in, often 
clamberiiq ; over branches and hanging from the 
canopy; bark loose and exfoliating, brig!it silvery- 
gray. Leaves elliptic to obovate, occasionally 
strongly three-veined from the base, 10-15 X ! 

9 cm, glabrous to minutely puberulent along the 
main veins beneath, the trichomes simple and uni- 
seriate. Inflorescence an elongate, pendulous ra¬ 
ceme, the peduncle 15—50 cm long, minutely pu¬ 
bescent with tuberculate trichomes with 
mu 1 tiseriate bases bearing one or two uni seriate 
simple branches, the branches breaking off leav¬ 
ing the tuberculate bases which cause a warty 
roughened texture on the peduncle, flowers borne 
only at the tip or distal V4, usually only 2—7 at a 
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Figure 9, Merinthopodium near ant hum (HeinsL) 
fordsville) 23). 



n. Sm. (plate from Donnell Smith, j. 1897. Bot. Gaz. (Craw¬ 


time, but the inflorescence with up to 100 scars. 
Buds ellipsoid, rapidly elongating to exceed the 
calyx tube, corolla aestivation valvate. Flowers 
with the calyx usually V* the length of the corolla 
tube at anthesis, membranous to coriaceous, lobed 
nearly to the base, the lobes with blunt tips; co¬ 
rolla greenish to greenish with various purple 
markings, the tube 3-10 cm long, flaring early in 
anthesis bu j at full anthesis broadly campanulate, 
lie lobes ca. 2 cm long, strongly reflexed at an¬ 
thesis; filaments a< oate to the base o> the corolla 
tube, exscrted from it at anthesis, glabrous; an¬ 


thers bright yellow, dorsifixed and somewhat ver¬ 
satile; pollen generally large, 3-colporate with sca- 
brate ornamentation and protruding apertures; 
ovary bilocular, glabrous; style glabrous, — equal 
to i lie length of the filaments at anthesis, the stig¬ 
ma capitate, bright green, strongly bi-lobed. Fruit 
a green berry, ovoid, 1-2.5 cm long, the pericarp 
— membranous, not leathery or woody; seeds 
many, 1.5—2 X 0.5—1 mm, reniform, reddish 

brown. 3 spp., S Mexico to N Venezuela and Co¬ 
lombia. 

List oj species. Merinthopodium neuranthum 
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(Henisl.) Donn. Sm,. S Mexico and Central America 
{Markea campanulata (Donn. Smitli) Lund ell, Mar¬ 
ked gent lei Lu ridel 1, Markea inter nexa (Blake) Lun¬ 
dell, Markea leptesthema (Blake) Cuatr., Markea 
neurantha HemsL, Me, campanulatum Donn. 
Smith, Me, intern exit m Blake, Me. leptesthemum 
Blake); Me. pendulum (Cuatr.) Hunz., Colombia and 
Venezuela {Markea pendula Cuatr.); * V/e. vogelii 
atr.) Castillo & K, E. Schultes, Colombia and 
Venezuela (Markea vogelii Cuatr.). 

The shape oi the flowers of Merinthopodium de¬ 
pends greatly on their state when collected. These 
plants bloom at night and are probably pollinated 
by bats (see Voss et al., 1980). Thus flowers col¬ 
lected before full unthesis are shaped like a flaring 
tube, but when fully in bloom, the limb becomes 
broadly cainpanulate with strongly reflexed lobes. 
This same situation occurs in Trianaea and l)ys~ 

mf 

sochroma. Lhe peculiar trichomes found on the pe¬ 
duncle of Merinthopodium are also found in T. nae- 
ka S. Knapp of eastern Ecuador. One of the reasons 
why there are many synonyms in this genus is that 
specimens collected at different stages of flowering 
have been regarded as distinct species. There is 
also geographical variation in flower size and leaf 
texture. 

5. Schultesianthus Hunz., Kurtziana 10: 35. 
1977. TYPE: Schultesianthus leucanthus 
(Donn. Sm.) I unz. (basionym: Markea leucan- 
tha Donn. Sm.). Figure 10. 

Epiphytic shrubs or small trees, occasionally ter¬ 
restrial in wet ♦ loud forests; bark usually somewhat 
reddish, glabrous or pubescent with simple unise- 
riate trichomes on the new growth; leaves home in 
congested groups separated by long naked inter- 
nodes. Leaves elliptic, 6-15 X 2.5—9 cm, thick and 

coriaceous, drying pale green or brownish, often 
rounded at the tip, glabrous or pubescent with sim¬ 
ple uniseriate trichomes, in addition all species 
bearing minute glandular trichomes each with a 
unicellular base and multic ellul ar head sunk in a 
pit on the upper and lower surfaces, giving the ap¬ 
pearance of small red dots on dry specimens. In¬ 
florescence a terminal cyme, variously branched, 

w v 

occasionally reduced to a single flower (Sch. cros - 
bianus ), glabrous or variously pubescent with sim¬ 
ple uniseriate trichomes. Buds elongate, the apex 
swollen, corolla aestivation quincuncial or cochlear. 
Pedicels glabrous or pubescent, usually quite short. 
Flow ers with the calyx very coriaceous, lobed Vz 
way or nearly to the base, the lobes strongly over¬ 
lapping, glabrous or minutely glandular pubescent, 
becoming woody and accrescent in fruit: corolla 



funnel f orm to strongly infundibuliform, 4-15 cm 
long, occasionally somewhat zygomorphic, stronglv 
and sweetly fragrant, pale green to cream (black in 
N. crosbianus), yellowing with age, the lobes round¬ 
ed and often somewhat laciniate; filaments adnate 
with the corolla tube in the lower V6, densely pu¬ 
bescent at point of insertion and ea. x h way to the 
anthers above, regular or declinate, exserted from 
the corolla tube at anthesis; anthers small and el¬ 
liptic, or slightly larger and more elongate (in Sch. 
venosus, Sch . uniflorus , and Sch. crosbianus with 
non-declinate filaments); pollen 3-colporate, rugu- 
late and covered in Uhisch bodies; ovary glabrous, 
somewhat pointed, bilocular; style dec linate or 
straight, glabrous, the stigma broadly capitate, dis¬ 
tinctly 2-lobed. Fruit a green to purplish green ber¬ 
ry, 1—3 cm long, ovoid or somewhat pointed, woody 
when dry, very leathery and fleshy when fresh, in¬ 
vested in the accrescent woody calyx; seeds many, 
renifonn. large, 5—6 X 3—4 mm, pale yellowish tan 
or dark brown. 8 spp., Mexico to Bolivia. 

Literature. Bemardello & Hunziker (1991). 

List of species. Schultesianthus coriaceus (Kun- 
tze) Hunz., Antioquia, Colombia (Solandra coriacea 
Kuntze); Sch. crosbianus (I P A rev) S. Knapp, Costa 
Rica and Panama (Markea crosbiana D’Arcy); Sch. 
dudle v i Bemardello & Hunz., S Ecuador, S Peru; 
Sch. leucanthus (Donn. Sm.) Hunz., S Mexico to S 
Peru (Markea leucantha Donn. Sm., Merinthopo¬ 
dium leucanthum (Donn, Sm.) Blake, Metternichia 
werklei Schumann ex Bois); Sch . megalandrus 
(Dunal) Hunz., N Colombia and N Venezuela (Mar¬ 
kea megalandra (Dunal) I PArcy, M. suave ole ns 
Standi., Metternichia ? megalandra Dunal, Sch. 
suaveolens (Standi.) Hunz., Solandra megalandra 
(Dunal) Killip & Pittier); Sch. odoriferus (Cuatr.) 
Hunz., Cordillera Oriental, Colombia (Solandra 
odorifera Cuatr.); Sch. uniflorus (Lundell) S. Knapp, 
Chiapas, Mexico (Markea uniflora Lundell, Merin¬ 
thopodium uniflorum (Lundell) Hunz.); Sch. venosus 
(Standi. L. V. Morton) S. Knapp, Costa Rica and 
Panama (Markea venosa Standi. & C. V. Morton). 

D’Arcy (1973 [1974]), in his treatment of Markea 

for Flora of Panama, clearly and correct I v identified 

* / 

the close relationships between the species of the 
present genus Schultesianthus. He recognized the 
three radially symmetrical flowered species, Sch. 
crosbianus. Sch. uniflorus , and Sch. venosus , as 
members of the “perhaps generically distinct" 
group including Sch. leucanthus (as Markea me¬ 
galandra in his treatment). 

Many of the species of Schultesianthus were orig¬ 
inally described as Solandra, and & boliviano and 
Sch. coriaceus have been considered ’linking” spe- 
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Figure 10. Schultesianthus leucantJius (l)onn. Sm.) Hunz. (Hampshire & Whitefoord 469. BM). 


ries. For discussion sec comments with the generic 
description of Solandra . 

The flowers of Schultesianthus are among the 
most showy in the Juanulloeae (see Fig. 10). They 
are sweetly fragrant and change color f ont white to 
a dreamy yellow with age. Large bees have been 
observed visiting the flowers, but little is known 
about their biology. 


<k Solandra Swartz, notn. cons., Kongl. Vetensk. 

Acad. Nya Handl. 8: 300-306. 1787. TYPE: 
Solandra grandiflora Swartz. Figures 2B, 11. 

Swartsia iGmelin, Systems naturae 2: 296, 390. 1791. 
Solandera Kunt/.e. Rev. Gen. Plantarum. 452. 1891 (or¬ 
thographic variant). 

Woody lianas or high climbing epiphytic shrubs 
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Figure 11. Solandra grandijlora (Sims, J. 1817. Curtis’s Botanical Magazine 44: t. 1874) 


or small trees; stems glabrous or minutely pubes¬ 
cent, the trichomes glandular, simple or branched; 
bark shiny and loose, exfoliating when dry. Leaves 
elliptic, ovate or obovate, large and coriaceous, 
glabrous or pubescent with trichomes like those of 
the stems. Inflorescence terminal, a highly re¬ 
duced cyme, usually with a single flower. Buds 
elongate, strongly exserted rom the calyx tube, 
corolla aestivation quincuncial or cochlear. Pedi¬ 
cels at anthesis stout and woody. Flowers with the 
calyx 3—10 ciri long, tubular, usually irregularly 2- 
to 5-lobed and zygomorphic, the lobes equal in 
length to the tube, occasionally somewhat pur¬ 
plish, glabrous or pubescent; corolla very large 
and showy, 13-4H cm long, zygomorphic, infun- 
dibuliform to cyathiform, white to cream or yellow, 
often with longitudinal purplish markings in the 
dinoat, darkening with age, the lobes rounded, en¬ 
tire to laciniate or fimbriate; filaments adnate to 
the corolla tube, exserted or included, declinate, 
densely pubescent at the point ot insertion with 
simple, uniseriate trichomes; anthers basifixed, 6- 


13 mm long, longitudinally dehiscent; pollen 
3-colporate, coarsely reticulate; ovary 2-carpel - 
late, 4-locular, glabrous, partially sunken into the 
receptacle and thus parly inferior; style equal in 
length to the filaments, glabrous, declinate, the 
stigma minute and capitate, bilobed. Fruit a leath¬ 
ery berry, conical, green or yellow when ripe, the 
calyx persistent and accrescent hut splitting in 
fruit; seeds round or renilorm, 4 -(» X 2.5—4 mm, 
the cotyledons incumbent (fide Bernardello & 
Hunziker, 1987). 10 spp., West Indies, Mexico to 
the Amazon basin. 

Literature. Bernardello & Hunziker (1987). 

List of species . Solandra brachycalyx Kuntze, 
Costa Rica and Panama; *S. brevicalyx Standi., NE 
Mexico; S. boliviano Britton, Bolivia; *S. grandiflo- 
ra Swartz, West Indies, Central and South America 
(Datura sarmentosa Lam., D. scandens Vellozo, S. 
hirsuta Dunal, 5. nit if la Zucc., S. minor Griseh., S. 
scandens (Veil.) Toledo, Swartzia grandiflora 
(Swartz) Gmelin): *S. guerre re ns is Martfnez, Duran- 
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go, Mexico; *S. guttata D. Don, Mexico; *S. Ion- 
giflora lussac, West Indies, N South America (S. 
laevis ‘looker, 5. macrantha Ihmal, 5. grandiflora 
var, macrantha (Dunal) Voss); *S. maxima (Sess6 
& Mo^ino) P. S. ireen, Mexico, * lentral and N 
South America (Datura maxima Sesse & Moyifio, 
S. hartwegii N. E. Brown, S. selerae I Jammer ); *S. 
nizandensis Matuda. Mexico, Guatemala, Honduras; 
*S. paraensis Ducke, Amazon basin in Colombia, 
French Guiana, Brazil. 

The species of Solandra are widely cultivated for 
their showy flowers (Fig. 2B) in the tropics and sub¬ 
tropics throughout the world. These large yellowish 
flowers open in the evening, possibly suggesting bat 
pollination. Species in the genus are used by the 
Huichol and other groups in Mexico as hallucino¬ 
gens (see references in Bemardello & Hunziker, 
1987). The partially inferior ovary of Solandra is 
unique in Solanaceae. It is deeply sunk into the 
receptacle at anthesis, but specimens in fruit ap¬ 
pear to be totally superior. 

Solandra boliviano has often been considered to 
be a '’linking' 1 species between Solandra and 
Schultesianthus as it is superficially similar to the 
iarge-flowered Sch. coriaceus. Our results, however, 
demonstrate that S. boliviana shares not only gross 
morphological but also pollen synapomorphies with 
the rest of Solandra but not Schultesianthus (see 
Persson et al., 1994). The two genera are closely 
related (in our analysis sister groups, but in the 
analysis of < flmstead et ah, in press, somewhat sep¬ 
arate, see beginning of this article). 

7. Trianaea Planch. & Linden, Prix-Courant 8: 4. 

1853. \ 1 PE: Trianaea nobilis Planch. & Lin¬ 
den. Figures 3B, 12. 

Poortrnannia Drake, Bull. Sor. Philom. Paris, ser. 8, 4: 

128. 1892. TYPE: Poortrnannia speciosa Drake. 

Epiphytic or terrestrial shrubs or small trees, of¬ 
ten clambering over other vegetation; stems flexu- 
ous, often dark purple when young; bark smooth or 
verrucose, glabrous to densely pubescent, gray or 
reddish brown. Leaves usually very large, 10—30 X 
1-10 cm, narrowly linear to broadly elliptic, shiny 
and coriaceous, glabrous to minutely pubescent, 
densely hirsute in 7! naeka , the trie homes simple 
and uniseriate. Buds elliptic, ± halfway exserted 
(torn the calyx tube, corolla aestivation quincuncial 
or cochlear. Pedicels at anthesis short and stout to 
long (ca. 5 cm) and pendant. Flowers with the calyx 
usually ± equal to the corolla tube at anthesis, 
somewhat inflated and strongly 5-angled, lohed ca. 
Vi way to the base, coriaceous, usually drying dark 
reddish brown or black, often somewhat purplish in 



Figure 12. Trianaea speciosa {Drake) Safer. (Knapp e! 
al. 9121 , Loja—Zamora road. Ecuador), scale bar - 2 cm. 


live plants, glabrous to minutely pubescent with 
simple uniseriate trichomes; corolla very large and 
fleshy, 5-15 cm long, broadly campanulate, green 
or greenish with purplish red markings on the 
throat, glabrous or densely pubescent without, the 
trichomes simple and uniseriate, the lobes trian¬ 
gular in outline, strongly reflexed at anthesis, the 
margins revolute; filaments adnate to the corolla 
tube in the lower 14, usually strongly geniculate at 
the base, connivent around the straight st\le, gla¬ 
brous along their entire length; anthers elongate. 
1—1.5 cm long, usually white, ventrifixed, somewhat 
versatile; pollen 3-colporate, reticulate, with long, 
narrow colpi; ovary glabrous or minutely pubescent, 
style straight, glabrous, the sligma large, capitate 
to clavate. Fruit a berry, 3-6 cm long, 8-10-looular, 
green or purplish, the pericarp leathery, the pulp 
fleshy; seeds very small, 1—2 X 0.5—1 mm, reni- 
form, but very thin, pale yellowish tan. About t> 
spp., Colombia to IN Peru. 

List oj species. Trianaea brevipes ( 1 luatr. < S. 
Knapp, Colombia and Ecuador (T. spectabilis Cuatr. 
var. brevipes ' iuatr.); T. naeka S. Knapp, SE Ecua¬ 
dor, Cordillera del Condor; T. neovisae Roinero-Cas- 
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taneda, Siena Nevada de Santa Marta, Colombia; 
T. nohilis Plancli. & Linden, Colombia and Ecua¬ 
dor; T. speciosa (I rake) Soler., S Colombia to N 
Peru (Poortmannia speciosa Drake, T. spec tab ills 
Cuatr.); T. sp. nov,, NC Peru, Cajamarca. 

Trianaea is one of the most poorly collected 
genera in the Solanaceae. Its green flowers and 
position high in the canopy make it difficult to see 
and to access. The flowers of Trianaea are, like 
Merinthopodium and Dyssochroma , typical bat- 
pollinated flowers, and Vogel (1958) observed bats 
visiting the flowers of T. brevipes in Colombia. 
Persson et al. (1994) recognized two pollen types 
in the genus. However, although these show dif¬ 
ferences in the reticulum that enable them to he 
distinguished, they are very similar in overall pol¬ 
len morphology. 

I he ovary of Trianaea is peculiar in Solanaceae 
in being 4-5-carpel late rather than the more typical 
2-carpel late ovary found in the rest of the family 

if 

(see Solereder, 1898, for a discussion). This char¬ 
acter is difficult to see in flowering material, and 
as most specimens have a single flower, dissection 
i> not desirable. Preserved collections are essential 
for the future study of this genus and its relation¬ 
ships to the rest of the green-flowered clade to 
which it belongs. 

TAX A INCERTAE SEDIS 

Markea lopezii Hunz., ( lordillera Occidental, 
Colombia.—In the cladistic analysis this and a re¬ 
lated species recognized hut not named by Hun- 
ziker (1985) are the sister group of Solandra. The 
paucity of specimens for analysis and the fact that 
no fruiting specimens of Markea lopezii are known 
means this relationship needs further research. 
The pollen of M. lopezii is anomalous in the Juan¬ 
ulloeae (see Persson et ah, !994, and discussion 
above). 

Several recent collections of epiphytic Solana¬ 
ceae from Ecuador and adjacent Peru may certainly 
represent new taxa, and as more intensive collect¬ 
ing is done more specimens are likely to come to 
light. 
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Appendix, Selected Specimens Examined. 

Atropa belladonna L.—Morocco: Mohamed 146 (BM). 
Lycium cestroides Schltdl. — Bolivia: Fiebrig 2213 (BM). 
Nicandra physaloides (L.) Gaertner—Cultivated: Higgins 
149 (BM). 

Dyssoehroma longipes (Sendtner) Miers — Brazil: Selloiv 
7769 (BM), Undeman & De Haas 2543 (BM). 
Dyssoehroma riridiflora (Sims) Miers—Brazil: Anon s.n, 

(BM), Mello Barreto 1822 (K); Pits 1894 (K). 

Juanulloa ferruginea Cuatrecasas—Peru: Vdsquez, Jar- 
amilto, Arevalo & lAjiez 4305 (NY), F nr a mac idn 1285 

(NY). 

Juanulloa globi/era (S. Knapp & D’Arcy) S. Knapp—Co¬ 
lombia: Cogollo, Ramirez & Alvarez 2895 (JAUM). 
Juanulloa membranavea Rusby — Bolivia: Britton & Rushy 
s.n. (BM). 

Juanulloa mexicana (Schltdl.) Miers—Colombia: Law- 
ranee s.n. iRM); Costa Rica: Anon s.n. (BM); Mexico: 
Cedilla & Calzada 133 (BM). 

Juanulloa oehracea Cuatrecasas—Colombia: Schultes & 
Cabrera s.n , (BM); Ecuador: Baker & Trusher 6118 
(N 1 )• Peru: Ayala, Vdsquez, Torres & Cal derdn s.n. 
(NY), king 2360 (K). 

Juanulloa parasitica Ruiz & Pavrin—Bolivia: Nee & 
Coimbra 40085 (NY); Peru: Foster 9924 (NY), Plow- 
man & Schunke V. 11765 (K). 

Juanulloa pavonii (Miers) Benth. & Hook.—Ecuador: Pa¬ 
wn s.n. (BM), Plowman & Alcorn 14351 (NY); Peru: 
Simpson <£■ Schunke 427 (NY). 

Juanulloa speciosa (Miers) Dunal — Colombia: Luteyn, Du¬ 
mont A* Barit ica 4884 (NY). Anon s.n. (BM). 


Juanulloa verrucosa (Rusby) Hunz.- Bolivia: Steinbach 

8466 (BM). 

Juanulloa wurdiana (D’Arcy) S. Knapp—Panama: Mc- 
Donagh, Lewis, Gum pel & PI umpire 251 (BM), Luteyn 
4096 (NY). 

Markea carnponoti Ducke—Brazil: Daly. Campbell , Silva, 
da Silva, Bahia & das Santos D879 (NY), Guides s.n, 
(BM); Guyana: Bartlett 5414 (K). 

Markea coceinea L. C. Richard—Brazil: Egler 47679 
(NY), Mori, Mora Cardoso, deSilva & Sot hers 20215 
(NY); Colombia: Schultes Cabrera s.n. (BM); Guyana: 
Myers 5953 (K); Peru: Foster, Fernandez & Vivar 10766 

(NY). 

Markea costanensis Steyerm.—Venezuela: Steyermark & 
Davidse 116312 (NY), Steyermark & Davidse 116951 



Markea formicarum Ducke—Peru: Ayala, Vdsquez, Torres 

& Calderdn 2563 (NY); Venezuela: Nee 30923 (NY). 

Markea lopezii Hunz.—Colombia: Croat 50164 (M<)), Gen¬ 
try, Juncosa & Gomez 40820 (NY). 

Markea panamensis Standi.—Colombia: Forero , Jaramillo 
& Lean 1606 (NV); Panama: de Nevers , Herrera & 
Charnley 5041 (K), Gentry 8761 (NY), Kirkhride & Bris¬ 
toli 1454 (S ')), McDonagh , Lewis. Gumpel & Plumptre 

101 (BM). 

Markea sessdiflora Ducke—Guyana: Anon 3974 (K), Jen- 
man 633 (K), Pipoly 7556 (NY); Brazil: Ducke s.n. 
(BM). 

Markea ulei (Dainmer) Cuatr.—Peru: Vdsquez & Jaramillo 

9647 (NY), Ramos & Lima 17170 (NY). 

Merinthopodium neuranthum (Hemsl.) Donn. Sm.—Be¬ 
lize: Hazlett & Coe 2748 (NY). Peck 508 (NY); Colom¬ 
bia: Sanchez, Onego, Sylva, Martinez, Restrepo & Ba- 
hamon 1559 (N); Costa Rica: Wilbur & Stone 10091 
(NY); Nicaragua: Gomez 21033 (MO), Moreno 23392 
(MO); Stevens & Krukojf s.n. (BM); Panama: Hammel 
6096 (NY), McPherson & Aranda 10175 (BM); Vene¬ 
zuela: Luteyn , Lebron-Luteyn, Rulz-Terdn & Dugarte 

5354 (BM). 

Schultesia nth us cornice us (Kuntze) Hunz.—Colombia: Nee 
& Callejas 32545 (NY), Tracey s. n. (K), Zarucchi, Brant 
& Betancour 6034 (NY). 

Sehultesianthus crosbianus (D'Arcy) S. Knapp—Costa 
Rica: Davidse , Herrera & Grayum 28688 (NY); Panama: 
Folsom, Channel 1, Dressier &: Dressier 7117 (MO), de 
Nei'ers <£: Charnley 6058 (BM), 

Sehultesianthus dudleyi Bernardello & Hunz.—Ecuador: 

Madsen 86180 (NY), Madsen & Elleman 75160 (BM). 
Sehultesianthus leucanthus (Donn. Sm.) Hunz.—Panama: 

Hampshire & Whitefoord 469 (BM). 

Sehultesianthus megalandrus (Dunal) Hunz.—Costa Rica: 
Haber & Cruz 8402 (BM), Herrera 502 (BM); Venezuela: 
Steyermark & Steyermark 9529 (K). 

Sehultesianthus uniflorus (Lundell) S. Knapp—Mexico: 

Breedlove & Smith 31710 (MO). 

Sehultesianthus venosus (Standley & C. V. Morion) S. 
Knapp—Costa Rica: Grayum , Haufter & Rous 7755 
(NY); Panama: Hampshire & Whitefoord 856 (BM). 
Solandra boliviano Britton-—Bolivia: Gentry & Solomon 
52048 (NY), Croat 51550 (MO). 

Solandra brachycalyx Kuntze—Costa Rica: Lankester s.n. 

(K); Panama: Hammel 7360 (BM). 

Trianaea brevipes (Cuatr.) S. Knapp—Ecuador: Palacios & 
van der Werff 3673 (NY), 

Trianaea naeka S. Knapp—Ecuador: Neill & Cerdn 7419 

(NY). 





















Volume 84, Number 1 
1997 


89 


Tribe Juanulloeae 


Trianaea neovisae Romero-CastaflecJa—Peru: Diaz & 
0sores 2944 (MO). 

Trianaea nobilis Planch. Linden—< Colombia: Silver- 

stone-Sopkin 1188 (MO); Ecuador: Zak 1028 (K). 
Trianaea speciosa (Drake) Soler.—Kcuadon Boeke 547 


(NY), Gentry , Bonifaz & Loot 30950 (MO). Dodson & 
Dodson 18592 (NY); Spruce 5527 (K); Peru: Barbour 
4113 (MO). 

Trianaea sp. nov.—Peru: Diaz. Chores & Bustamente 3935 
(MO). 












